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WE: W5 EENFHERKRRE, BT 187 R AN A 2o R iR
CABONI T3 ShEY) SO eSS B AE D 2 FevE K DhRe ) FE T B T g1
A A B, ARG T 2 3> OTUs (AT#AE 70385 Tt), AT Z M H
i e 3R A9 o FE R O AT R AR A M ERER . KGR BEM &0 T
BEAERT, RS B h R AN [F] AR M) el AN R B R A A Ok R I 7. I R0
GG HT, AT LAES B S M A R I I RR AR & R R . AL FEENAET 1Q-
TREE. MUSCLE. USEARCH10 &880 #2217 B LA K 45 5K 70 it
SIS TR AR PRI B A B R AR B WA BRI,
T R S T PRI I R GR BRI RN, SRR S K T8 L
ST N S

X8i7: OTUs, RAKEN, WEMZFME, F T, iTOL

L&
WEA NN (Windows10 R4: 64 f7fili. CPU = X%, W1 =24 G. @4 =20 GB)
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R FERERE
gitforwidnows 2.23.0 (http://qitforwindows.orq)

R 4.0.3 (https://www.r-project.orq)

Rstudio 1.2.5019 (https://www.rstudio.com/products/rstudio/download)
USEARCH v10.0.240 (https://www.drive5.com/usearch/download.html)
MUSCLE (http://www.drive5.com/muscle/)

IQ-TREE v2.0.3 (http://www.igtree.orq)

trimAL (http://trimal.cgenomics.org/downloads)

N o g bk~ w0 b=

R REMER
—. HEME CHMH S ES N bin H, HAMAE N C:bin.

.+ USEARCH #F 1) T #2245
USEARCH # f (http://www.drive5.com/usearch/download.html) /& Robert C.
Edgar JT &K B) — 3K 8 tR B9 9 88 5 Bda o A A, B AE A B R
JREGEHRE . OTU K&, 2R E 2 SR Z M (Edgar, 2013).
FEAS I A /5 06 39538 1) USEARCH AR RiAEAT T o, H RSN (Il 1D .

¥ | understand and accept the license agreement (required).

Version
USEARCH v10.0.240 v

| Platform(s)
Linux

¥/ Windows

Mac OSX

Email address (download link will be sent to this address).
your_email@163.con]

Submit

& 1. USEARCH10 B T2
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=

JF: 32 i/ usearch X% #hk, 1HRHIEH P77 4GB, 64 (7 Al #/k4£, KRG N7
1EHIR#Y - S FEFEZF A iR JRA LT FE v10.0, EFFHGHEHY, 12 EIREEE,
F #7204 7 usearch10 FE/FH A 7 Windows10 # 25+ C:\bin H 77,

RiE & W3 Rl H

R1EF & H BT A KU AU R AT NG e S, TEEFIIRRES (T
X UL : https://cran.r-project.org); i Download R for Windows 3¢ % R-
4.0.3.win.exe ZHEFEF I FE (WK 2); Wil B, @G5 5 RIS,

The Comprehensive R Archive Network

I Download and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and Mac
users most likely want one of these versions of R:

’\CA'?AN * Download R for Linux

L:'rolrs ) « Download R for (Mac)_ OS X

What S New? * Download R for Windows

Task Views

Search R is part of many Linux distributions, you should check with your Linux package management system
in addition to the link above.

About R - - - 5
Source Code for all Platforms

R Homepaae

B 2. RESH TR

RIg5

|Q-TREE () %k 225 A A

IQ-TREE # {172 2015 4F & 3 ) — 3Pl o i 3 47 Je KLAR V%L (Maximum
Likelihood, ML) 4t &4t &% & W AT (Nguyen et al., 2015), HHIC & % F
v2.2.2 [RA . IQ-TREE #AF R —HMplid . A BENLEE:, EUT AR v A Ay
HA L RAXML BA4F1 PhyML 30058 = (RRE B . BEAh 1Q-TREE R4 1S AL i 4%
P jModelTest £ 10-100 %, H A &SR RAGH L RAXML #AFR 10-40 £
H¥E A% KHIEITH (Minh et al., 2020). IQ-TREE #HF/) N % 71 :
(http:/lwww.igtree.org), i T # HTh 64 171 1IQ-TREE (v2.2.2) #44 (1K 3),
fi R Jef FLBE Co\bin H S
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1Q-TREE Download  News  Web server v Docs  Workshop  About

Download
The stable IQ-TREE version 1.6.12 (August 15, 2019)

t “ A
o . O

Windows macO0s Linux
64-bit multicore Windows 64-bit multicore macOS 64-bit multicore Linux
32-bit multicore Windows 32-bit multicore Linux

COVID-19 release 2.1.1 (August 20, 2020)

64-bit multicore Windows 64-bit multicore macOS 64-bit multicore Linux

& 3. IQ-TREE {41 F 2

Fi. MUSCLE ) T #5235 i ]
MUSCLE % — 3tk 2 = 7 41 LU X R 1, MUSCLE #1414 247t CLUSTALW %5
A R LG DA ORI e R AE By B S B T KT B LR . 324
MUSCLE #cft L2451 1 1 #83k 37,000 ¥k, 2 A4 24ATUs b 5 ) 3245 FH F
2 — (Edgar, 2004) . MUSCLE # f  F #% # 1w  (WE 4)
(http://drive5.com/muscle) , & £ T # & ¥ ik 1 MUSCLE %%k 1, %k 5
¥R C:\bin H 3

| Robert C. Edgar on twitter

MUSCLE e ol P —

Popular multiple alignment software I'm looking for new projects.
gl 25 boen ctad by MUSCLE is one of the most widely-used methods in biology. On average, MUSCLE is cited ek
37 780 papers Happy to donate my time for
’ by ten new papers every day. interesting academic/non-

Google scholar profit research. ideas? Click
= ) Fast, accurate and easy to use bere oy ko

MUSCLE is one of the best-performing multiple alignment programs according to published

D loag benchmark tests, with accuracy and speed that are consistently better than CLUSTALW.
MUSCLE can align hundreds of sequences in seconds. Most users learn everything they Yideo lalks ysi Uk o.nt;lﬁs data
need to know about MUSCLE in a few minutes—only a handful of command-line options are anglysisposiod.
needed to perform common alignment tasks. URMAP ultra-fast read mapper
nosted (paner)

&l 4. MUSCLE ®A-HI T

75+ timAL )N 32 R A IAE
SERAETRN 2 PP I LR 5, FR I P — LI PT & DA S A S BE 0 7 A1 IX 4k trimAL
BAFREMRE, ASHA VI ER AL SRR B DA A S AR S B 41 A ER B A R S 1 X 3
HTREZ2452H. trimAL 4K TFTHRAT (WHE 5):

(http://trimal.cgenomics.org/downloads), & F#E & HARM trimAL 844, f# 55
Copyright © 2021 The Authors; exclusive licensee Bio-protocol LLC. 4
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¥ FRAE Ci\bin H

[[downloads]] TRIMAL

trimAls2

A tool for automated
alignment trimming

OVERVIEW

= Introduction
= Publications
= News

= trimAl team
= FAQ

= Mailing list

DOCUMENTATION

Login

trimAl v1.4 (Beta version)

After the publication of a stable version of trimAl v1.3, trimAl v1.4 will be our development version where we will add new
functionality and continue improving trimAl's implementation. Official repository is here: @ http://github.com/scapella/trimal.

trimAl v1.3 (Release Candidate)

trimAl v1.3 has been our development version for almost 2 vyears. You can find the official repository here:
@ http://github.com/scapella/trimal.

Development of trimAl v1.3 has been frozen since we expect to release a stable version during May 2011. We'll only fix bugs
before releasing this version.

If you have any suggestion or idea, don't hesitate to contact us. We'll add new functionality to trimAl v1.4, our new
development branch. To get the latest news, you can subscribe to our mailing list .

trimAl v1.2 (Official release)

& 5. trimAL 385 T %,

£+ Rstudio i) #2221 H
Rstudio ) F# UM : (https://rstudio.com/products/rstudio/download). MM 7T Hik
B R BOH R Rstudio (41 RStudio Desktop 1.3.1093) , XUl 3 FEFFHE(TER
N%%é . Rstudio 2228 58 e , #1E Fros 2 BR A i “Terminal” I, 28 J5 7€ Terminal
& ORI Is (LS BI/NS), 2 EIZEFHATIE, W H Bl “command not found” 4%,
IR BT R E A E (WA 6).
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@ Rstudio

r"‘%ﬁ . f z " $h,f¢. File Edit Code View Plots Session Build Debug Profile | Tools Help
® T git for windows" FK15; P ; i (AR
o, s bwspin . © tasuom | Check for Package Updates...
) ggy EEE ind ﬂ;in ey Version Control
sd_meta matr row-nrow(glom_TgAN_
L4 ;ktE’ Iz (8) \;V 1INnAows 1 0 LR S2. - for(i in 1:nrow(glom IgAN_datEXpr)) { Shell...
90 if (i%%100-=0) print(i) Terminal
91  expr - glom_TGAN_datExpr(i,
=. 92-  tryCatch Adcie
EI 93 asd_metali,] - summary(Ime(expr- Group | Keyboard Shortcuts Help  Alt+Shift+K andom
% 1, error-function(e) () Modify Keyboard Shortcuts..
ke N \RE“ . s 9% Project Options
| e &, 7 )
N 1 97 asd_meta - as.data. frame(asd_meta
o BAEPAIESL, RE“Terminal”/y i o nen ey

99 rownames (asd_meta) - genes

“Git Bash” ;
® E "Apply” A "OK" IZREETE,
FIFF#ERY Terminal ;
® WNFARTTEAR I EGRstudio,

Orsws

Fle €t Code View Plots Session Buid Debug Profie [Took! Help

o .o - P “astes s st Packages. |
| s Check for Package Updates |

Version Control

i

PLEASE do NOT try ‘lias_hv nostin
2. New Terminal AlteShifteR
comp.lang.awk. s b e

Keyboud Shortcuts Help ~ AR+SHK  Copy Terminal to Editor

Move focus to Terminal ~ Alt+Shft+T

gawk is a patterr s e (s
gt == | |

Close Terminal

By default it reads standard input and wri

& 6. Rstudio H 1% E K& Terminal 17 F

J\~ “git for windows” ] T~ %% 22 25 F14fi ]
“git for windows" ¥4 (v2.28.0) /& —zKRe7E Windows £4t Figfr e 21T LA,
REFE Windows Tiz/T#673 Linux fUS (R4 LA : https://gitforwindows.org/), 4%
ERINSHOA BT B 01 220 Git-2.28.0-64-bit.exe B A (M1 7).

M

.
glt for windows FAQ  REPOSITORY  MAILING LIST

VERSION 2.28.0

We bring the
awesome Git SCM
to Windows

& 7. “git for windows” {2 F &k

Ju BINFEFA B A Windows R4 R I A &
TRy e v -4 B e - A A A, IR S 2235 AT 7 RStudio 1) Terminal
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THiN: usearch10, #%[EZ%, WG £l USEARCH10 MIMRAAS B, T3 B 225 il
e HARIN, T EFEAERE, % FRETERE (K 8):

HENE @ B8 Zasr =8

BETASHEN, FORARRRBS, 1586 SR RU)
1ane & &
WTE, B, AHEA, UREKSE OneDrive CAUsers\ctS86\OneDrive
at CAUsers\ctS86\AppData\Local\Microsoft\WindowsApps;C:\Pro.
P TEMP CAUsers\ct586\AppData\Local\Temp
™° CAUsers\ctS86\AppData\Local\Temp
M RR G
SARe NxNeReR
ene Ry ) 5 0)
LRI S ] x SREasd
LT RNy T TR
BUSERPROFILEM\ADPOX ey
C:AProgram Files\Git\usr\bin
L ) o
Abin _ne
) HRSERN) AEE).

M0

ie i)

)

RRLED).

$ usearch.exe

usearch v10.0.240_win32, 2.0Gb RAM (8.5
Gb total), 8 cores

(C) Copyright 2013-17 Robert C. Edgar,
all rights reserved.
http://drive5.com/usearch

& 8. Windows10 R HIFRELZREKHE

SR
— BRI AR RO
HER A N\ s

A AT FIR B 4L « T T B0« RIS DAR AR R 485 SR 48 O A% 31 R A
an i R A ], TR s R BE R HEAT T AL (WA B
https://pan.baidu.com/s/15MIJzV0 5kNV3VF oOrKZw #2EfY: 5ru9). BA&R AR
FEREDL LA S AN B AT B T e S5 10 b 2 TR (R IC R G B 9 B
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>=E o f7 fHS o M2y
OTUS:FC%ELEF%" Musclettis rimALE |(3 Tree?tf\ﬁ:ﬁ I'I'\OLL#U,?JE
FIFRTRMSE . = tBzeyy TREREN  KENYwREM
(RHEER e R =1k,

B 9. RAXBENHIHREIRER

T BERACFEAN O 1) iy AT ERAE I 7E Rstudio “Terminal” F i #ET
1. B CHUHE 4 N Tree_data Hx

#U)4.3) Tree_data Hat

$ cd C:\Tree_data

$ mkdir -p result/tree

$ cd result/tree

2. WFFFE A DARYE SLhRfE AL 0.001 E) 0.01 B BIE ik M 4 OTU.
#4117 OTU &+ OTU =, AR

$ tail -n+2 ../otutab.txt | wc -I

HZAT L 0.2 %0k 3 A OTU, ARSI T
$ usearch10 -otutab_trim ../otutab.txt -min_otu_freq 0.002 -output otutab1.txt

#4011 OTUs RAFE R E, AT

$ tail -n+2 otutab1.txt | wc -

#IEHCID HTHRBUF 51, ARG
$ cut -f 1 otutab1.txt | sed "1 s/#OTU ID/OTUID/' > otutab_high.id

Copyright © 2021 The Authors; exclusive licensee Bio-protocol LLC. 8
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3.

!

FEHEAT 56 OTU ik J5 EARYE OTUs 1 ID $#HUE: > OTUs Xt v/ [ fasta #% U RALE

M5, FahBEIYIFERA 24015 B & annotation.txt, 1K 10 fiis.
#imikE R EREAREZREX N OTUs KRR, A aF.

$ usearch10 -fastx_getseqs ../otus.fa -labels otutab_high.id -fastaout high_otus.fa

$ head -n 10 annotation.txt

OTUID  Kingdom Phylum  Class Order Family =~ Genus  Species KO OE WT All

ASV_657 Bacteria ActinobacActinobac ActinomycThermom UnassigneUnassigne 3.34 3.78 5.19
ASV 2 Bacteria ProteobacBetaprote Burkholde Comamor PelomonaPelomona 5.68 265 3.35
ASV_3 Bacteria ProteobacGammapr PseudomcPseudomcRhizobactRhizobact 221 238 3.17
ASV 12 Bacteria Bacteroidt¢Flavobacti FlavobactiFlavobactiFlavobact Flavobact 2.18 2.84 2.67
ASV_4 Bacteria ProteobacGammaprPseudomcPseudomcRhizobact Unassigne 2.27 166 2.58
ASV_8 Bacteria Actinobac Actinobac ActinomyStreptomyStreptomyUnassigne 1.17 2.15 1.80
ASV_6 Bacteria ProteobacBetaprote Burkholde Unassigne Unassigne Unassigne 2.64 104 142
ASV_18 Bacteria ActinobacActinobacActinomy(Pseudonclentzea Lentzea_fl 1.38 139 1.69
ASV_9 Bacteria Actinobac Actinobac ActinomycMicromor ActinoplarUnassigne 1.27 138 | 1.38

& 10. annotation.txt XAFAESHHNE

FRoRE 55 K 22 48 B B i
#R A, S v R R T A BEAL R R A5 B s SRtk

4.10
3.89
2.59
2.56
2.17
171
1.70
1.49
134

#ILIG R result/tree H 3 high_otus.fa (FF41). annotation.txt (5 kX

J&) A
# Muscle B AEAT P I LRI 55, ARBS I -
$ cd Tree_data/result/tree

$ muscle -in high_otus.fa -out otus_aligned.fa

#trimAL B FBEAT R B R DAL v 28 7 BE 0 Fr A (I JEAZ BT, S0

$ trimal -in otus_aligned.fa -out otus_aligned_trimed.fa -gt 0.95

#FH IQ-TREE AT ML R4tk B WM&, RIS
$ mkdir -p igtree
$ igtree -s otus_aligned_trimed.fa -bb 1000 -redo -alrt 1000 -m MFP -nt AUTO -

pre igtree/training_otus

#Z U

Copyright © 2021 The Authors; exclusive licensee Bio-protocol LLC. 9
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-m 4 fRe AL, MFP /R ModelFinder Plus (H 312kiA).

-redo Z4: X RIEAT I G ARG T AR SO, 48 redo £ HE T — I 55 2 AT
(IS0

-pre Z4: HEE R AT igtree SR, HARROCEFIIRTEA training_otus.
-alt Z4: & B)AH SH-aLRT kil

iTOL Pl EAT R G0 K B W I BN 7R

FEIZH] ITOL fE2L T BT R B WAL Z AT, B 562 L Hl“table2itol R" X/ R
£, (https://github.com/mgoeker/table2itol) £ ik T 2 4 & & W 4 A SE AL BT
XA, SRIG VTR B iTOL WG (http://itol.embl.de/), 4% otus.nwk, FHHEFEL
N AT A A RIS (a6 T plan1”, “plan2”Fl“plan3” =A%) T
iTOL EF MM RS K EWE LRIERARGIK E M IEAL.

# plan1 A= pAMEIZ . ARG KA EE S, AR

$ cd Tree_data/result/tree

$ Rscript ../../script/table2itol.R -a -c double -D plan1 -i OTUID -I Genus -t %s -w

0.5 annotation.txt

# plan2 A= RcF FEAE TR BRSO, ARES R
$ Rscript ../../script/table2itol.R -a -d -c none -D plan2 -b Phylum -i OTUID -I

Genus -t %s -w 0.5 annotation.txt

# plan3 A EER SO, ARSI
$ Rscript ../../script/table2itol.R -c keep -D plan3 -i OTUID -t %s otutab.txt

#ZHTA

-a: AR AT ZEIEAT (BRAAHAT)
-C: K EEH AN factor BRAT /INEUS I AT
-t B RSP e 1D 31

-w: B, X AR

-D: farihi B

Copyright © 2021 The Authors; exclusive licensee Bio-protocol LLC. 10
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-i: OTUs %1144
-l: OTUs Z/r &P/ &/ FH44
T 2GFERRTEIEI A Z R, R I SR TER+ B 1 77 0 17X 77

HRE St

1.

IQ-TREE 21758 Ja & 1E igtree UM NAERZ AN CMF, FEAFERFEITHE
training_otus.log. ML % fF (%% UFBoot &k BP/SH-aLRT 14> 32 B A5 ) M
ARG R B W training_otus.contree, A ST EHE A B E R G R B WS4
FRW training_otus.contree (4118 11).

.| training_otus.bionj 2019/7/15 12:33 BIONJ 34 3KB
training_otus.ckp.gz 2019/7/15 12:34 & GZ R4 4 77 KB
.| training_otus.contree 2019/7/15 12:34 CONTREE 3214 4 KB
.| training_otus.igtree 2019/7/15 12:34 IQTREE 344 34 KB
| training_otus.log 2019/7/15 12:34 AR 14 KB
.| training_otus.mldist 2019/7/15 12:33 MLDIST 344 99 KB
.| training_otus.splits.nex 2019/7/15 12:34 NEX 3214 24 KB
.| training_otus.treefile 2019/7/15 12:34 TREEFILE 3044 5KB

B 11. IQ-TREE A2 A i B 46 3R S04

BBk ITOL fELL MG, fididy EAVEM (IFRFH ) MEr, i 12):

ITOL 7o Treeofife  Upload  Sharingdata  Help - Login  Register
i W WG HEE BT ~ey, ,
S NI,
\\\ AT \‘\\\\‘\\\‘\i‘l a\‘.\ AR Y] ,_‘I /}/,;‘/ /{ ;,/ /,,/7 /','v '
\\\\ WAL “}}4\\';\:‘\‘.‘\\ o 1y '1///////7 ’, %
QA U1, Y.
D \\-. \\_\,\\ ///a/, /
0" \\\»\\\\\ > '//// 3 ,// e /
\\ '\\\ : /,// % /) // )
N ¥, 0 Yy
>\ W Ty, %
1/, / 77 ”“ 2
~ e \ /’//////4/ v W & /(
7. %
Z. Z
Welcome to iTOL s =z zZ
/ =z Z.
o ?
Interactive Tree Of Life is an online tool for the display, annotation and * /{7;,/ ?
management of phylogenetic trees. - ;/5,/ :
S - //::? v
5 Explore your trees directly in the browser, and annotate them with various \& (gf/};/ == =
_g types of data. \&:ﬂ - E
= == = @000 i = :
12, iTOL ZELk My E A H
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3. FEWIKSEXRGE, S My Tree #2411, Bt AN AN FE T, 2R )5 Sidi“Upload tree files”
B JE ) training_otus.contree SCAF, RGN E (WE 13). SAMW
MARZ )5, AT RAE iTOL fEZR Ml i) A7 b A e T I ZLHE 1 ff)“Basic” M1“Advanced”
BT RGUK B M EI g (LR, B RSP RIER . PR/ NIEE Y
PR RE L 73 ST B AR 4 ) ITOL FEZR 3l AT 9K I AR G0 K B A AR A SR AL D BE
W F0E PR 75 SREAT S AR AN AL R TR O T 948 (0 B F 7 ki A2 % i TOL
0B 7 # B L R4 (https://itol.embl.de/help.cgi) 1 iTOL ‘B J5 #& #i % %l

(https://itol.embl.de/video tutorial.cqi).

ITOL s TreeotLie « - Snang  Hep- [ R——
o0 2998 = » Controls

g%ceds35

°CeEF S S

<] [«

52ps53d2ac

B 13. iTOL FELR MG RS R B W B s Mgmis
4. RAREBEWIGE: BEBRLE, Kplan1” X4+ 1TOL_labels-Genus.txt”

SRR TOL U 241G 3 A0 b, iTOL AELR k£ F 3K T OTUs 5 i il He
VIFERE BB 4 (WK 14).
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ITOL iio:  Teeoriie [Myfrees| ¢ - & snawg rip- T ——

Controls -~

Tree scale: 1
Basic Advanced Datasets Export
Display mode | Circular Normal Unrooted

Parameters 210 < [° rotation | 350 Slearc

Invert Yes No
Branch lengths Use Ignore
Labels | Aligned At tips off
Label rotation On off
Label alignment Left Right
Label shift |0
Label font = Adal ~ || Add

Fontstyle (37 /e lllv B8 I
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